The commuting graph of a group G, denoted by Γ(G), is a simple undirected graph whose vertices are all non-central elements of G and two distinct vertices x, y are adjacent if xy = yx. The commuting graph of a subset of a group is defined similarly. In this paper we investigate the properties of the commuting graph of the Symmetric and Alternating and subsets of transpositions and involutions in the Symmetric groups.
Notations
In this paper we consider simple graphs which are undirected, with no loops or multiple edges. For any graph Γ, we denote the sets of vertices and the edges of Γ by V (Γ) and E(Γ), respectively. Two distinct vertices are adjacent if they are joined by an edge in Γ. The degree d Γ (v) of a vertex v in Γ is the number of edges incident to v and if the graph is understood, then we denote d Γ (v) simply by d(v). The order of Γ is |V (Γ)| and its maximum and minimum degrees will be denoted by ∆(Γ) and δ(Γ), respectively. A graph Γ is regular if the degrees of all vertices of Γ are the same. A subset X of the vertices of Γ is called a clique if the induced subgraph on X is a complete graph. The maximum size of a clique in a graph Γ is called the clique number of Γ and is denoted by ω(Γ). A subset X of the vertices of Γ is called an independent set if the induced subgraph on X has no edges. The maximum size of an independent set in a graph Γ is called the independence number of Γ and is denoted by α(Γ). A path P is a sequence of distinct vertices v 0 v 1 · · · v k whose terms are alternately adjacent vertices. In this
